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1 IEJTH ¥ 3AJAYM OCBOEHHUS TUCIUAILIUHBI

Lenpo ocBocHUs IUCHUMMMHBIK] UApaBarKay ABIAETCS (QOPMUPOBAHUE Y
0o0yJaroIIMXcs MpeACTaBICHUH, TTOHATHM, 3HAHWH O (YHIaBMEHTAIBHEIX 3aKOHAaX
paBHOBeCHs M JIBMJKEHMA JKUAKMX W ra3oo0pasHBIX Teld U [IPHMeHeHMS 3THX
3aKOHOB [T PELISHUS TEXHUIECKHX 3a/1ad.

Jna  MOCTHXKEHMS TOCTABICHHOH HeMH IpPH OCBOGHHHM JUCLIMIUIMHE]
peIIaroTes CHeAYIOIINe 3a1a4H:

-00yueHre CTYJSHTOB OCHOBHBIM 3aKOHaM MeXdHWUKH JKUAKHX H
ra3000pa3HbIX Cpem;

- o0yueHHe CTYICHTOB MOZEISAM TeUeHNA KUAKAX U Ia3000pasHbIX CPex,;

- H3yYEeHWe COBPEMEHHEIX WHKSHePHBIX METOHOB [I'MIpPOMEXaHMYeCKUX
pacyeTos.

2 MECTO JUCIUIIJINHLI B CTPYKTYPE OIIOII BO

Mucnpnmuaa B1.6.16« unpapnuka» oTHocHTes K Gazoroit wacTu brnoxa 1
Hucuumnuasl (Mogynd) yaeOroro mmaHa. O6Imas TpyZoeMKOCTh JACIHILTHHBL
COCTABIAETS 3a4eTHRIX eAUHULE! (144 akajeMUUeCKUX daca). l{rrraemﬂ Ha 2 Kypce
B 4 cemecTpe Ha ouHOIt opme oOyuenus, 1 Ha 2 U 3 Kypce|B 4 U 5 cemecTpe
COOTBETCTBEHHO i 3ao04Hod Qopmel oOyuenuss. Popma IPOMEXKYTOYHOH
aTTecTalluy — HK3aMeH.

3 KOMIETEHIHUA OBYYAIOIHET'OCS, ®OPMHUPYEMBIE B
PE3YJbLTATE OCBOEHUSA JUCTHATIJIUHDBY OKHUIAEMBIE
PE3YJIBTATBHI OBYYEHUA 110 3ABEPIHEHHIO OCBOEHUS

NNPOI'PAMMBI JHCHHUILINHBI

IMporecc  m3y4eHWs AUCHUILIMHBL HampaBleH Hi  (opMHpOBaHuWe
cnemyrolux kommerernuit (B coorserctemm ¢ ®I'OC BO 1][ TpeOOBaHUSAMU K
pesynsTaram ocBoerus OIOIT).

g [MepeyeHs MNAHAPYEMEBIX PEIYILTATOR
= 8 Pesynrtare! ocsoenus OLIOLI P p_f pesy
BT ofyueHHs 110 THCHHUIITMHE
= B (Comepsxanye KOMIIETEHIVHN)
=
g
FOTOBHOCTRIO IIPUMEHATE CHCTEMY | 3Hamb:
(byHIAMEHTAJIbHBIX 3HAHMHA |- OCHOBE FHIPABIHKH]
(MarcMaTHUECKHX, €CTeCTBCHHOHAYUHEIX,|- OOMMe 3aKOHEI M |YPABHEHWA CTATHKH H
HIGKEHEPHBIX M SKOHOMMYECKUX) [ji#|IMHAMHKH AHAKOCTEH U Ia30B;
pneaTHQUKauuy, QOPMYTHPOBEHMA HW|- THAPABIMYECKHE | 1 I[THEBMATHYECKHE
OIIK-3 |petueHuA TEXHHUYECKHX H|CHCTEMEL;
TEXHOJOTHYECKUX MPOOIEeM DKCIUTYATAIMK |- 38KOHLl  ARKSHHA W PABHOBECHA
TPAHCTIOPTHO-TEXHONOTHYECKHX MAIIMH H|MUAKOCTEH M ra30s,
KOMITIEKCOR Vareme:
- NPUMEHAThH HAa TPaKTHKE METOR pacyerd
|
FHIPABIHYECKHX GOMpPOTHEICHHH npH
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pa3paboTKe W peaauialliy TeXHOJOTHYSCKHX

OPOIICCCOB  MEOXAHM?
IMHEBMONPHUEOIA. ;

MOE I'MAPONPHEOAA, M

Bnaoemp:
- METOJaMM pacuet
ITOTOKOB.

B HHIKHX W Ta30BBIX

cnocoOHOCTEID K YU4aCTHIK) B COCTaBe
KOJUISKTHBA HCIONHWTENCH B MPOBCACHHH

Juame:

METOAUKY pacyeta H TNPOEKTHPOBAHUA

HCCIEeI0BAHUSA % MOJEJIHPOBAHKSA |THAPO- H MHEBMOTIEPEIAY.
TPaHCTIOPTHEIX u TPaHCIIOPTHO- | Vatems:
TCXHONOTHYCCKMX — NPOLECCOB M MX|-  CTABUTh M pewarh  3ajayd TI0
MK-9 |3nmemMeHTOR MOAEIUPOBAHHIO TGXHOJIOI‘I/I'—IGCEjHX
IPOLIECCOB. !
Braoemp:
- IPHEMaMH NOCTAHO BKK HHDKEHEPHBIX 3a71ad
st peIIeHHS Hx KOJUIEKTHBOM
CIELIHANHUCTOR PA3IMYHEIX HANIPABICHHH,
CIOCOOHOCTRIO K BHITIONHEHHIO B COCTaBe|3Hams:
KOJLJIEKTHBA HCIIOJIHMTENEH |- METOOUKY IpoBeAeHMA NabopaTopHLIX
nabopaTOPHEIX, CTEHAOBBIX, IONHIOHHEIX,|HCCICAOBAHAN IMAPO+ M THEBMOTIEPEJAY;
OPHEMO-CAATOUHEIX M HHBIX ~ BHJOB|- IPHHOWN  JICHCTRHS — M3MEPHUTENIBHEIX
HCTIBITAHHH CHCTEM H CPesCTB, MPUOOPOB, MCHONIB3YEMBIX B 1ab60paTOpPHEIX
HAXOAIHXCS B SKCIUTyaTalMH (HCCIeOBAHMAX.
TPaHCITOPTHRIX u|Ymems:
TPaHCIIOPTHOTEXHOJOTMYECKHX MalIUH H|- NPOBOIHUTE THAPOMEXaHHYECKHE
oGopynoBaHUs SKCTIEPUMEHTEI B J1a0(PATOPHEIX YCIOBHAX;
K-20 - ONPEJENATh 3HAYCHMA KOHTPONHPYEMEIX
napaMeTpoB  M3MEPUTCIBHEIX  IpuGOpoE,
HCTIOIB3YEMEIX B nabopaTOPHBIX
HCCIEIOBAHUSIX,
Braoems:
- HaBEIKAMW IpoBeIeHus
TUIPOMEXAHNYECKUX | SKCISPUMEHTOB B
NabOpaTOPHEIX YCIIOB X,
- HABBIKAMH PICl'IOJ'IBE}UB&HHHH3M¢JPH’I’EJ1]>H]:IX
npubOpoB, HCTIONB3YEMEX B 1a00paTOPHEIX
|MCCIIENOBAHHAIX.
TFOTOBHOCTEI) IPOBOJUTE H3MEPHTEILHEIH | 3Hamp;
SKCIOEPHMEHT M OLCHUBATE PE3YIBTATHI|- METOJHKY IPOBSLEHUSA HW3MEPHTENBHEIX
H3MEPEHHH 3KCIIEPUMEHTOB K |OLIGHKH pe3yJIbTaToB
HU3MEpEHHH
Ymemeo:
- IPOBOAUTE M3MEPHTRIBHEIH SKCIEPHMEHT H
IK-21 OLICHUBATE PE3VIBTAT I U3MEPEHUH;

Braoemn:

- HaBbIKAMH TIPOBCUCHHA WU3IMCPHTCIIBHBIX

OKCIICPHUMEHTOB,

- HABBIKAMM HCIIONBZ0BAHUSM3MEPUTENBHEIX
npu0OpOB, HCTIONE3YEMEIX B U3MEPHTENBHEIX

HCCIICNOBaHMAX.
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4 CTPYKTYPA H COAEPXKAHUE JUCIHUILTHHBI
4.1 O0beM JHCUHIUTHHBI H BHABI Y4eGHOI pafoTsi
O6mas TpyA0eMKOCTE JUCIIHILIHHEL COCTABIAET 43aueTHbIe eanHMIIE], 144 yacos,
15t 04HO#M hopmel 0bYyHeHHS
I'pyzoemMrocTs Cemectp
JIACITHITIHHEL
Bup yueGuoi paGorst Beero Obnem
YACOB | KQHTAKTHOH 4
paboTs!
AVIHTOPHBIE 3aHATHH (BCEro) 72 72 72
Jlexunu (J1) 28 28 28
B TOM SHCTIE: JlaBboparopusie pabotsr (JIF) 26 26 26
[TpakTaueckue ranatus (113) 18 18 18
CamocToATeIEHAA . pabora  odyuaromerocs(CPC) 7 5.95 72
(BCEro), B TOM YHCIIE:
Wzydenue BONPOCOB, BELIHOCHMEBIX Ha 16 1.6 16
CaMOCTOSITENIBHOE HIYHEHHE :
CPC TloaroToBka K BRINQIHEHHIO M 34LHTA 0 i 10
B ceMecTpe: | naboparopHeix pabor
IloaroToBKa K BBINONHEHHIO M 3allHTa 1 ) 10
NPAKTHYECKIX 3aHATHH
CPCB ceccHro: | 3K3amMeH 36 2,35 36
Bug npoMe:xyTouHOH aTTecTAIMN (324€T, IK3aMeH ) IK3IAMEH IK3IAMEH
Obmas TPyA0EMKOCTD, 4. 144 77,95 144
Obmas TpyA0EMKOCTD, 3A49eTHLIE ¢THHHIEI 4 -+
115t 3209HOH hopmbl 0OyyeHnn
Tpynoemkocts Centectp
JTHCITHTLIHHEL
Bra yueGHoli paboTEI Beero Obpem
9acoB | KOHTakTHOH | 4 5
paboThl
AyHTopHsIe 3aHATHA (Beero) 14 14 8 6
B TOM UHCIIE: Hexuwn (JT) 6 6 4 2
JaGoparopuse pabors (JIP) 6 6 4 2
I[Tpaxruyeckue saugrus (113) 2 2 - 2
CamocrosTeabnas padora crygenta (CPC) (seero), B 130 235 28 | 102
TOM YHCJIe:
MayueHHE BOIIPOCOB, BBIHOCHMMBIX HA 81 20 | 61
CAMOCTOATENBHOE HIYUCHNE
CPC [TojroToBKa K BHIIOJHEHHIO H 3AIIHTE
36 8 | 28
B CEMeCTpe: nabopaTopHex pabor
[MoAroToBKa K BBIIOJHEHMIO U ZIMTA 4 4
NPAKTHYSCKIX 3aHATHH
CPC B ceccuid: |9K3amMed 9 2,35 - 9
Buja npoMe:xy ToMHOM arTecTalnn (3a4eT, IK3aMeH) IK3AMEH IK3AMEH
Of1mas TPYI0EMKOCTh, 1. 144 16,35 144
Ob1as TPYI0eMKOCTE, 3a9eTHbIE ¢THHHIbI 4 4
4




4.2 TemMaTHYeCKHI I1JIAH JEKIHOHHBIX 3auATHIl

1Jis1 0YHOH (hopmbl 0OyvueHun

TeMbl MTeKITMONHLIX 3AHSTHH

TpynoemxocTs, 4,

2

3

['mapocrarmka
OcuoBrele du3mMyueckde croficTBa xuakocTH. [loHATHE WHeANBHOM
KHEOKOCTH. FHﬂpaBJIH‘IGCKOG JAaBJICHHC U Cr'O CBOLCTRA.

2

I'mppocraTka
OcHOBHOE ypaBHEHHE I'HADOCTATHKH. LIMHHUIBI H3MEPEHHS [aB[ICHHUI.
ITorsTtre 0 BakyyMe (paspexernn). Crioco0bl H3MEPESHUS JABICHHS.

I'mapocraTnka
Cuibl TEAPABAMYECKOTD IaB/ICHHA HA IOBEPXHOCTH. TOUKH [IPHIOIKEHNIA
aTHX crll. 3akon Apxumena. [IpocTelimue ruapaBIudecKie MalTuHpL

MampoauHaMuKa
OcHOBHBEIE  ONpeReNeHHS THAPOOWHAMHKN.  YCTAaHOBHBINESLT U
HEYCTAHOBHBIICECS ABHKECHAC TMHAN TOKA.

Impponmuamuka
Vpapaenue M. beprynimu s CTpyHKE MUCANBHOH MKHIAKOCTH [ €ro
¢uznyeckut cmuicn. YpapHenue [l. Bepuynmu mns moroxa pednbHOH
MKHJIKOCTH, |

lMugpoauHaMuka
Cuppapnvueckue conpoTesieHus., JlaMuHapHbIE ¥  TypOyNeHTHbIH
PEXKUMBI OBHKEHMA HKUAKOCTH. Ymcio PeliHonsaca. ConpoTHBIEHRS TDA
TaMHEHApHOM ABMKeHHH, hopmyna [lyaseiins.

I'maponmnamMuka
ConpotueieHne Ipd TypOyIEeHTHOM [BIKEHHH XHAKOCTH. MecTHbe
COIIPOTHBJICHHS. ['HapaBIHYecKuil yaap.

I'uaponunamMuxa
Hcreuenye XXHAKOCTH Yepe3 OTBEPCTHS H HACAJIKH.

'moponunaMuka £
I'mgpapnmuecknii  pacdeT TpyOONpOBONOB MW KaHauoB. Pacuer
pasOMKHYTOH TpyGOTPOBOAHOM CETH.

10

'rapaBnHYeCKUe ¥ MTHEBMAaTHYSCKHE MAlTHHEL
[ppaBnuueckue MalMMHEL, XapaKTEPUCTHKH JIONACTHBIX  MallHH.
OCHOBHOE VypaBHEHHME JIOMACTHBIX MAIIMH, BpICOTA BCACEBAHUA
HeHTpoGeKHoro Hacoca H ApiaeHHe Kapuramuy. [logoOme momacTHeix
MAalHH, KO3} GUIEEHT OLICTPOXOIHOCTH. 1

11

FH,I[paBJIIfIT-IeCKHe H MTHCBMAaTHY¢CKIC MallTH LI
HOMHEDK, COBMECCTHAA pa60Ta ABYX OJHHaKOBBIX HaCOCOB HaA| CETh.
DIeMeHTHI TCOPHH IIOPITHEBOT'0 HACOCA.

12

[‘H,[[\paBJIHT-IeCKHe H THCBMAaTHYCCKHC MAalllHHBI
AHOMAIBHEBIE >XKHIKOCTH. Pacuer FHAPABIIHYICCKIX COHpOTI/IBJIeHHﬁ IIpn
ABHMKCHHH CTPYKTYPHBIX KHIKOCTEH.

13

Manpapnuveckye U MHEBMATHHECKUE CHCTEMBI
OO0umie ceeneHus o rugponpuroie. lipuHumn padorel, CTpyKTYpHad
cxeMma, Kiaccmbumkarnwsa. [maponpuBogbl 0e3  yIpasneHHMa | H  C
YIPaBICHAEM.




2

rh,&pﬂm'lld‘-lﬁﬁlﬂlﬁ H IIHOCBMATHYICCKHC CHCTCMDBL

I'a3 xax pabouee Teno nEeBMomprBona. OcoleHHOCTH TeYeHHS [a3d B
14 |yeranopusimemcs pexume. [Taemarnyeckne Manmmst. [THesMoanapars 2
U CpeacTBa IIHEBMOABTOMATHKU. |IHEBMONPHBOMRT  TPAHCIOPTHO-
TEXHOMOIHYECKUX MAITHH
Wroro 28
1151 3a04HOIH hopMmbl 06yUeHHs
n};-il TeMBl MeKIIHOHHBIX 3aHATHH TpynoeMKOCTE, Y.
1 2 3
['mppocrarika
1 OcHoBHEIE (M3MYECKHE CBOHCTBA XKHUAKOCTH. [MIOpaBnuUecKoe NagpiieHHe P
H ero cBolicTea. OcHOBHOe ypaBHEHHWe TruapocTaTHkd. |CHIEI
THAPABIHYECKOI) NABIEHHA HA [IOBEPXHOCTH.
['mapognHaMHKa
7 OcHOBHEIE  OTpefeneHus  TUAPOJMHAMUKYH.  YCTAHOBHBIIEE(S i 5
HEYCTAHOBHBIIGECH JIBIKEHNE THHNE TOKa. Y pasmenue . Bepryim i =
CTPYHEH WHESUIBHOW XHUIKOCTH ¥ €10 GH3uYecKuii cMEICT.
['HApaBIHYeCKHe H THEBMATHYCCKHE MalllEHE],
3 IMaapasiHgecKkie MalmuHEL, XapaKTepHCTHKY JIONAcTHEIX MainuH. Bricora 2
BCACHIBAHMS NEHTPODSIKHOTO HAcoCa H SBJICHHUE KABATAINH,
Wroro 6
4.3 TemaTHueckuii IVIAaH NPAKTHYCCKHX 3aHATHH
nJis 04HOH dopmel obyHenuns
anIET TeMEI mpaKTAYECKHUX 3aHATHI TpynoeMKOCTh, 4.
‘1 F 2 3
1  |BamaHue (QU3HYECKMX CBOMCTB JKHMJKOCTH HA €8 CKUMagMoCTh M 2
pacHIMPIEMOCTE
2 |llpuMeHEHNE OCHOBHOIO YpPABHEHHA THAPOCTATHKH [N  peflieHus 5
MPAKTHHECKHX 3a1ay
3 |[Tpumenenwue 3axona [lackans ans pacueTa rHIpasIMuecKix MallHy 2
4 |OnpeneleHve BeJHYUHBl W OPJHHATBL TOYUKH IPHITOXKEHHA | CHITEI 5
MABIEHMA KAMKOCTH Ha IOCKHE CTEHKH
5 |Onpesenenue cHILl JABTSHHS JKAIKOCTH HA KPHBOMHHEIHBIE CTEHKH 2
6  |Tpumenenue ypasHeHHS bepHYUIH 15 PEIISHHS NPAKTHYECKHX 3a1ad 6
7 |lloctpoeHHe XxapakTepucTWK Hacoca u ceTH. Omnpenemenme pabouct 5
TOYKH Hacoca.
Wroro 18
[J151 32049HOI hopmbl 06yUeHust
Noe N TpymoeMKoCTb,
TeMBl TpakTAYCCKEX 3aHATHH
TL/TL. g,
1 2 3
1 |Tlocrpoense XapakTepucTHK Hacoca M cerm, Ompegencnue pabodci P
TOYKH HACOCA.
Hroro 2




4.4 TemaTH4ecKuH NJ1aH JJa0OPaTOPHBIX paGoT

st ouHOH opmbl 06yueHHnn

Teme! nabopaTopHBIX paboT

TpymoemroCTE,

2

Omnpenencnue AasieHus # HATOPA C TOMOIIBK PA3JIMMHBIX HIPHOOPOR

HCCJIE,I[GBEHH'S PEEHMOB ITBHICHHSA HMEHIKOCTH.

Mecenenoraane ypasaeaua [ bepryvnnu

Onpegenenne koadpunHEeHETa CONPOTHRIEHHA TPEHHA 110 JITTHHE TPYOHI

Onpenenenne KodQEUINEHTOR MECTHEIX CONPOTHRIEHHH

OnpejienieHne pacxo/ia ¥KHIKOCTH PH IOMOIUH BogoMepa Bentypu

Hecnegoranne HeTedeHNs HHAKOCTH Hepes OTBEPCTIA H HACHIKH

Henrrranue HE[ITPGEE}KHDFG HAacOoa

ArToMaTHUeckas Oe3bamennas Bomokagka BY-5-30

[lorpyasasie Hacock! 04 BogocHabHeH s

=
:Eﬁmquhmm—_ag

HMecnenoBaHne OCHOBHBIX XAPAKTCPHCTHE IMECTEPEHYATOTO Hacoca

[o
bd

Hecnenopaime HeHTpobeKHOI0 BEHTIIATOPE

ey
Ll

Bononposommas apMarypa

Hroro

B lro |t ra|ra|tara|ra|to|ra o |ra o ta | s |

1151 3209HOH hopmbl 00yveHun

Nu

/1.

Temer nabopaTopHEIX pabor

TpynoemrocTs,

Mecnenopaune PERHMOB JBMHCHHUA AMHOKOCTH,

Mccmenosanue ypasrenns [ bepuyiumm

Menuranme nenTpobeiHoro Hacoca

Hroro

o | ba | k| pa |8

4.5 CamocroaTeabHas paboTa

/15t 09HOM hopMBbI 00YUEHHS

Homep Bun
pas3zena CaMOCTOATENBHOM
(TeMEI) paboThl

Hazpanne
(conmeprkanme paboTEI)

Obmem, akaj.
HACKL

1 2 3

4

pabota o|cBOHCTBA KHIKOCTEH. [lputo

Kypcy (paGoTa|ruapaBIryecKie MalliHE

CTYIEHTA Hajl| [ uapasiniecKue INEMEHTEI
BONPOCAMH, YpapHeHHE HEPa3pEIBHOCTH TIOTOK
BEIHOCHMBIMH HajHamnopa Ipu IBIDKCHUH

H3YYeHHE) ramesns
[TopimreBsle HACOCH

THIPOTIPHEBOAA

CamocrosiTensHas Heropus passutus reppapmmku. Ppsiyeckue

phl o

TEOPETHHECKOMY HIMEPCHUA JAaBJICHHA H BaKyyMa. n}JDDTEI':IﬂIHE

IOTOKA.
1. [lorepn
M IKOCTH.

CaMOCTOSTENIEHOE 'mapasimueckuit  ygap # cnodobel  ero

Obnacte NpHMEHEHHA pOBEMHOTO

20

NabopaTOPHEIM Kypca, paboTy Ham yueOHBIM M

IMonroTosra k|Pabora ¢ yueOHO-MeTOmHUeCKOH IHTEpaTypOH

ATEPHATIOM

SAHATHAM |(yueOHHKA, HOPMATHBHEIX JIOKYMEHTOB,

10

7




oopMIIeHHE OTIETOB

MOMOIHHTENEHOH JTUTEPATyphl, B TOM HHCIE ¢
MaTepHalaMe,  TONYYeHHLIMH [0  CCTH
MuTepHeT), 0TBETHl HAa KOHTPO/IbHEIE BONPOCH
1 odopMIeHHE OTY9eTa 0o nafopaTopHOMY
JAHATHIO.

IlonrotToska K

Pabora ¢ y4eOHO-METOAMYECKON Jufreparypoit

NPaKTHISCKHM Kypca, paboTy Hazm yueOHBIM TEPHETOM
JAHATHAM u|(yaebnmxa, HOPMATHBHEIX TOKYMEHTOR,
othopMISHHE OTHETOR |TONOJIHHTENRHOH AHTEPATYPH, B TOM HHCIE C 10
MATEpPHATAMH,  HONYYeHHEIMH 0 CETH
WuTepHer), 0TBETH HA KOHTPOILHLEIE BONPOCH
u ohopMIEHHE O0T4eTd IO NPAKTHUSCKOMY
3AHATHIO,
[logrotoBrka u cpaua|llpopabotka BONpOCOB,  BLEIHOCHMEIX  HA
IK3IAMEHA IK3AMEH ¢ YUSTOM BOIPOCOB, BHIHOCHMEIX Ha 36
CAMOCTOATENBHOE HIYHEHHE
Hroro: 36
JLIS 3209HOH hopmbl 00yHeHHS
Homep Bun =
—— ST Haspamne OfneM, aran,
{conepxanme paboOTHI) YACH
(Temsr) paboTs
1 2 3 4
CamocToaTenbpHas HeTopus pa3BUTHS THAPABITHKH
pabora no|/llogdaTre WAeambHOH  KMIKOCTH. | Eamusime:
TEOPETHUECKOMY M3MEPEHHA TaBieHus. [loHATHE  BakyyMe
KYpCy (paboral(paspexennn). CrocoDel H3IMEPEHRS NaBICHUS.
CTYASHTA Hana/Touku  mpmmokeHHs  STHX  CH{l.  3aKoH
BOTIPOCAMH, Apxmvena.  [lpocreiimme  ruapaBIdveckne
BEIHOCHMEIMH HaMalliHEL
CAMOCTOATEMRHOE Ypasrenne [1. BepHymu And TOTOKS pealsHOl
HIYHEHHE) WHIKOCTH.
JlaMuaHapHui w0 TypOyNenTHRI | pesHMbl
OBHKeHHA unkocetd. Hwuenmo Peiimonemoca.
CompoTHBIIEHNA NPH JaMWHAPHOM [IBHKEHHH,
dopmyna llyazeiins. 'mpapapsnnyeckuii yaap.
HMcTeuenme KHAKOCTH dYepe3 OTEEpPCTHA H
Hacanku.Pacuer PasOMKHY 1Ol 81

TpyBonporogHoit ceti. OCHOBHOE |paBHEHHE
nonactHex  mammwH,  Ilopobue
mammy,  ko3pduimenr 6
Hommax, COBMECTHAA IBYX
OIMHAKOBEIX HACOCOB Ha CETh. AHOMAILHBIE
HHJKOCTH. Pacyer I'HAPABIHYeCKIX
CONPOTHBISHUYN UpPY ABIDKEHUH CTPYKTYDHBLX
WHAKOCTEIH, D6mme CBEOSHAA 0
THAPOTPHBOIE. Mprnmim paboTs,
CTPYKTYpHas cxXema, KnaccH(HKANI.
ugponpuBonel  0e3  yIpaRiueHHs H ¢
ynpasnesneM. [HAPONPHBOAR ¢ MAIIHHHEIM
yipaeinenuesM. [HIpOIPUBONEL ¢ IpOCCebHEIM

e

viipaeieHesM. [ HJIPOUPHBOIEL ¢ |[MAILINHHO-

8




APOCCETBHRIM VIIPABIICHUEM. Ob6nacts
npEMeHeHHs OOLEMHOTO THAPONpHBOAA. I'a3
KaK pabouee TeNo HHEBMOTIPUBOIA,
OcoOeHHOCTH TeUCHUS ra3a B YCTAHOBHBIIEMCH
pexmIMe. ITueBMaTnueckue MAaMKHEL
IIneBMoanmapars U cpencTsa
MHEBMOABTOMATHKH. ITEeBMoTIpUBOZIEL
TPaHCIOPTHO-TEXHOJIIOTHYECKHX MAIIIHAH.
[Toaroroska k|[Pabora ¢ yueGHO-MeTOOUUIECKOH IHTEpaTypoil
nabopaTopHIM Kypca, pabory Hang ydcOHEIM MaTepHAIOM
3aHATHAM u|(ydcOHUAKa,  HOPMATHBHEIX  JOKYMEHTOB,
0(hOPMIICHHE OTYETOB |TONONHUTEIRHOM JIHTEPATYPEL, B TAM YHCIE ¢ 36
MaTepHanaMi, IOJYYSHHBIMH [I0  CETH
HurepHer), OTBETH HA KOHTPOJBHEIE BOIIPOCHI
| I odopmieHHe OTYeTa N[O 1ab0PaTOpPHOMY
BAHSTHIO.
[loaroTroska x|Pabora ¢ yuebro-merouueckoil nHTEparypoi
IPaKTHISCKHM Kypca, pabory Haj y4eOHBIM M@TEpHATIOM
38HATHAM u|(y9eOHHKa,  HOPMAarMBHBIX  JOKYMEHTOB,
odOpMIICHHE OTYETOR |IOLIONHUTENIBHOM JIMTEPATYPEI, B TOM YHCIE C 4
MaTepHallaMy,  IONyJYeHHEIMH 0 ceTH
WHTepHeT), OTBETHI HA KOHTPOJBHEIE BOIIPOCE!
M OQOpPMIICHHE OT4CTa IO MNPaAKFHUSCKOMY
3AHITHIO.
[Tojwroropka © cpaua|[lpopaGoTKa  BONPOCOB,  BHIHOCHMBIX — HE
IK3aMeHa 9K3aMEH C yJETOM BOIPOCOB, BEIHQCHMBIX HE 9
- CAMOCTOSTEIEHOE H3YIeHHe
Hroro: 121
SMETOIUYECKHE PEKOMEHJAIINU 11O H3YUYEHHIO
JAACHUILINHBI
Bun yqeﬁ}fmx Opranuzanus gedaTeasHOCTH 00yUaroinerocs
3aHITHH R
Jlexius Harmicanue KOHCIIEKTA JICKIMH: KPaTKO, CXEMAaTWtHO, 1MOCTeHOBaTeIbHO
(HUKCHpPOBATE  OCHOBHBIE  IIOJIOYKEHWS,  BEIBOJEL,  (DOPMYJIHPOBKH,
0000ImMenNd; TOMeYaTh Ba)XKHBIC MBICIIH, BBIJICJIHJFB KJTIFOUEeBHIC CJIOBd,
TepMUHBL. [IpoBepka TEePMHHOB, HOHATHH C IOMOIIBIO SHIMKIONEANH,
cloBapelf, CIPAaBOYHHMKOB ¢ BEINMCHIBAHHGM TOJKOBAHHH B TETPalb.
OG6GO3HAUATHL RBONPOCH], TCPMHHEBI, MATCpHAll, |KOTOPEIH  BEI3BIBAET
TPYOHOCTH, IIOMETHTh H IIONBITATHCS HafTH OTBET B PEKOMEHIyeMOH
nmrTeparype. B caMOCTOATENIRHO He yaaeTcs pas(dpaTecs B MaTepHAE,
HeoOX0ANMO COpPMYNHPOBATE BONIPOC M 3aJaTH IPElojaBaTeNio Ha
KOHCYJIFTAIMH, HA IPAKTHYCCKOM 38HSTHH.
JleKIIMOHHEBIE 3aHSTHA IPOBOOUTHE C TPHUMEHEHHEM MYJIBTHMEIUHHOIO
00opynoBaHus. 3TOT MAaTEpHAIl HOCHT WILTIOCTDATHEHEIM Xapakrep U HU B
KOEM CIIy4ae HE ITOJMEHATh KOHCIIEKTA, KOTOPHIM (0ydJaromuiics MomKeH
COCTABIATh CAMOCTOATENBHO.
[IpakTiueckue |Ilepel IPaKTHYCCKEM 3aHATHEM TI0 HOBOH feMe PEKOMEHIYeTCs
3EHATHA 03HAKOMHTECS ¢ TEOPETHUESCKHM MaTePHAIOM KOHCIIEKTa JISKIHH, 3aTeM C

IMETOIMYECKUME  ITOCOOMSMH, CONEPXKANIUMH  IIf

HUMEPLl  BBITOITHECHHA
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THIIOBGIX 3aJaHHH.
HpaKTH‘-IeCKHe 3AHATHA claeayer HAYHUHATE
TEOPETHIECKOH YacTH, TIOKAa30M PEUICHHS KOHKDET

PEKOMCEHIOYCTCA IIPHUBJICKATE CTYOLCHTOB B DPEUICE

KOMMEHTHPYS BHIOPaHHBIH cr1ocob penteHHus.

[}

Kparkoro  0030pa
HOTO IpHMepa. 3areM
M 337189 Y JOCKH,

JTaGoparoprad
pabora

|manHOM paGoueti mporpaMMEL

Bemonacuue nabopaTopHeIX pador MPOH3BOIHTC

YKa3aHuAM, MPEACTAaBICHHBIM B CIIHCKC JOIIQJIHI

JTaGopaTopHbIil TTPAKTHKYM IPOBOXHTCA IO TPajH

S 10 METOJUYECKUM
TENBHOH IHUTEepaTypHI

NHOHHON METOHHKE ¢

HCTIONB30BAHHEM PCAILHOI0 OGOpYﬂOBaHHH HJIH HATYPHBIX MAKCTOB,

IToroToBKA K
DK3aMEHY

Jlomyck K 3K3aMeHYy - IPH YCIOBHH BBIIONHEHHS I
oTYeTa BeeX 1abopaTopHEIX paboT.

PaKTHYECKHX paboT; H

IIpn OArOTOBKE K AK3aMEHY HEOOXOAUMO OPHEHTHPOBATECA HA KOHCIICKTH

IEKITAH, PEKOMCHAYEMYIO JIHTEPaTypy H Ha Marepi
a0 opaTOPHEIX 3aHATHH.
PexoMeHIOyeTcd IIMPOKO MCIIONB30BATh DPECYPChI

YHUBEPCUTETA.

[AJI6I IMIPAKTHYUCCKHX H

9BC 1 6UOTHOTEKH

Bug CPC

Opranuzanys AesTelbHOCTH 00}

yIaroIIEroCa

CamocrogrensHas pabora Mo
TEOPETHUSCKOMY KypCy

Brmouaer pabory co  cloBapsMH
O3HAKOMJICHHE ¢ HOPMATHBHEIMA JIOK}
KOHCHEKTaMH JIeKIMi; paboTy Hapg Y
(yaebHmKa, NCpBOMCTOYHHKA,  CTaTh
MTUTEPaTyprl, B TOM YHCIE ¢ MaTepHana
cern HMuteprer); KOHCIEKTHPOBaHHE
KOHTDPOJBHBIE BOIIPOCHL.

U  CIPIBOYHHKAMU;
MeHTame;, paboTy ¢
ueOHEIM  MaTepHaIoM
1,  JOTOJIHUTEIBHOM
VM, TOJIYYeHHBIMH IIO
[eKCTOB; OTBETHl Ha

llogroroBka x
11a00PaTOPHBIM/ IIPAKTHIECKHUM
SaHATHAM ¥ 0(POpMIICHHE

OTUYCTOB

Biyrrouaer pabory ¢ yueOHO-METOIHYIECK
paGory Haj yueOHBIM MaTepHaroM (yde
NOKYMEHTOB, JAOIONHUTENBHON IHTEPAr

it mTeparypol Kypca,
OHMKA, HOPMAaTHBHLIX
'DBE, B TOM YHCNE C

MaTepHAaMH, IONYyYeHHBIMH 110 ceTH l{HTepHeT), OTBETHI HA

[ToaroToBKa K 3K3aMeHy

BBIHOCHMBIC H& 35K38MCH C Y4YETOM BOII[
CAMOCTOATCIIBHOC H3YUCHHC. BaumaTen:

NTHTEPATYPEI, KOHCIIEKTOB JIEKIKH, KOHC:

KOHTPONBHEIE  BOIPOCEl H  OQOpM[IeHMe  OT4YeTa IO
1200PATOPHOMY 3aILATHIO.
Ilpy moAroToBKe K  3K3aMEHy HpppaboTarh  BOMPOCHI,

OCOB, BHIHOCHMBIX Ha
HO H3YYHTL pPasiciibl

JTUCITMIIIMHEL ¢ HCIOIL30BAHHSM OCHOBH])ﬂ H JOTOJNHATENbHEOH

[EKTOB NTabOpaTOpHEIX

|pabot, pecypcoB UnTepHer.

60CHOBHAS, TOTOJHHUTEJIBHASA TUTEPATYPA,
OBECIIEYEHUE U PECYPChl HHOOPMAIIY
TEJEKOMMYHUKAITMOHHOU CETH «<MHT

6.1.1bapexsH,
rugponaesMonpuBogoB[Texer]: YuebHoemocobue. — 1-e U3,
Tseps: 2006. — 84¢.hitp://window.edu.ru/catalog/pdf2xt/655/5:

6.1 OcnoBnas ureparypa:

AL OcuoBsl ™

[MPOTPAMHOE
IOHHO-
EPHET»

MPABIHKHA 7
/ A.ILl. bapeksH. —
R655/28531
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6.1.2 Tunpasnuka: yuebHoe mocobume [DirexTpoHHEIH pecype] / Byxsanos

I'.C., Hermcos C.B., Murmanun A.JL. — Camapa : PULL CI'CX
— ISBN 978-5-88575-447-7 — PexumM goctyna: hitps:/lib.rud

A, 2016 — 174 ic.
ont.ru/efd/543435

6.2 Jlono/THATeIbHAS JUTEPATYPa:

6.2.1Muxaiinun AA. Pacuer IEMEHTOB
ruapocucTeM|Texcr] : YueOHOoe mocobre A CTyASHTOB By30%
C. . ITxaxanze, P.X. Kypmaes, ILH. Crpoxos. Ilox pepaxumen
A.B. M.: 30, MAMMU,
c.http://window.edu.ru/catalog/pdf2txt/790/78790/59561

6.2.2 Byxsairos, I'.C. ['ugpapmuaeckue MammHs! [ TekeT
I'.C. Byxsanos, IILM. Kapnos, C.B. erncos, A.JI. MumaH
CI'CXA, 2012.-177 ¢. [130]

6.2.3byxsanos, [.C. I'ugpaBnuka [TekcT]: MeTojHYEC
BEITIONIHEeHUs naboparopHeIx padot. u 1 / I'. C. byxsanos, IL.
Hemucos, A. JI. Mumanus. - Kunens: PULL CI'CXA, 2013. —

2013,

aBTOMOOHIIBHBIX
3 /ALA. Muxatinus,
npod. Jlenemkuta
86

| : yue6. mocobue /
nn.~Kugens: PI/]]_I

KHe VKazaHus JAjs
M. Kapnos, C. B.
9 ¢. [60]

6.2.4. byxsamos, I.C. C6opauk 3amad mo kypcy «IMIPABJIMKA U
I'MIPABJIMYECKWE MAIIWHEBI» [Texer] /T C. ByXBaJmB: I1. M. Kapmos, C.

B. Henmcos. - Kunens: PULT CT'CXA, 2008. — 95 ¢.[90]
6.2.5JIoBkuc, 3.B. I'uapasnyka ¥ ruJpaBIddecKre Malll
JloBkuc, B.E. bepueimes. — M.: Koyoc, 1995.— 303 c. [94]

nuel [Texer] / 3.B.

6.2.6byxBanos, I'.C. IIpaxtukym no rugpasnuke [Texct] / I'.C. byxsainos,

H.B. ®ponos. — M.: Konoc,1998. — 138 ¢.[102]

6.3 IIporpaMmmuoce oGecneyeHue:

6.3.1 Microsoft Windows 7 Ilpodeccuonansaas 6.1.7601 Sery

6.3.2 Microsoft WindowsSL 8.1 RUAEOLPNL,;
6.3.3 Microsoft Office Standard 2010;
6.3.4Microsoft Officectanmaprrerit 2013, muieH3UA;

icePack 1;

6.3.5Kaspersky Endpoint Security mnsdusseca - cragmaptasiii Russian Edition;

6.3.6WinRAR:3.x: Standard License — educational —-EXT;
6.3.7 7 zip (cBOOOTHBIHIOCTYII).

6.4 Ilepeyennr nHPOPMALHOHHO-CIPABOYHBIX CHCTEM M II¢
0a3 JaHHBIX!

6.4.1 Buxkunemufl cBoGomHasd >HIMKIONEOUsS [DaexTy
PexuM moctyna: https://ru.wikipedia.org/.

6.4.2 EJMHOE OKHO Hocrytia K
pecypcam[DnexTponHsi pecype] — Pexnm goctyma: hitp://wing

ypecCHOHAIBHBIX

)OHHBIH pecypc] —

YH(OPMALILOHHEIM
dow.edu.ru/.

6.4.3 HammonansHelii nudpoBoi pecype «PykoHT» [Dig

— Pexxum goctyma: hitp://rucont.ru/catalog.
6.4.4 OnexTpoHHO-OMONMOTEYHAs — CUCTEMa
pecypc] — Pexxim moctyna: hitp://ebs.rgazu.ru/.

"Agri
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6.4.5 Cnpasounas npaBosas cuctema «Koncynsrant ITmtocy [DneKTPOHHEBIH
pecype] — Pexxum moctyna: http://consultant.ru/.
6.4.6 POCCTAHJAPT ®@enmepamsHOe AareHTCTBO [0 TEXHUYECKOMY
PETYIHPOBAHUI0 U METPOIIOTUM [DIeKTpOHHBI pecype] ~ Pexum mgocryma: —
https://www.gost.ru/portal/gost/.
6.4.7 CnopaBouHo-npaBoBas cucteMa « apaHT» [DNEeKTPOHHBIN pecypc] —
PexxuMm poctyma https://www.garant.ru

TMATEPHAJIBHO-TEXHUHYECKOE OBECHEYEHUE [THCITHILIHNHbI

No HanmMenopanne cenuaibHbIX
I/'n NOMeIlleHUH 1 IIoMeleHHH 11
CAMOCTOATENRHOH paloThl

OCHAMEHHOCTE CHEURATLEHEIX TOMENIEHHH B
NOMEIMIEHII g caMQcToaTeIbHoH paboTh

1 VueGHas ayauTopus I IpoBe/ieHHA | YdeOHas ayutoprsa (Ha 160 mocagodHeIx

3AHATHH JIEKIHOHHOI'O THIA, 3aHSTHH | MECT, YKOMIIJIEKTOBAHHASL
CEMHHApPCKOr0  THIA, KYPCOBOI'O | CHSIHAIH3UPOBAHHOH | MeCenslo  (CTOMEL
TIPOSKTHPOBAHIS (BBIMIQJIHEHUS | NIABKH, CTY)IbA, V4eDHAA JOCKa) H

KYPCOBBIX  paCoT), TPYUUIOBBIX H | TEXHHYCCKUMH CPEUICTBAMH obyueHna
HHIHBHIYATBHEIR KOHCYJNbTalui, | (KOMIOBIOTED, MOHHTOP, IIPOSKTOP, KpaH ¢
TeKymei u MPOMEKYTOUHOR | IEKTPONPHBOIOM, MHKIIIED, YCHIHATENE).

arrecraruu ayz, 3119.
Camapcras o6n., 2. Kumneno, nem.

Yemo-Kunenverudi, ya. CnopmusHas, o.
8A.

2 VuebHas aymuTopus Iy DPOBENCHHS | AymuTopuss Ha 28| NOCaZOYHEIX — MECT
3aHATHN JIEKIMOHHOTO THIIA, 3aHATHH | YKOMIUIEKTOBAaHHAA | CHENHAIH3HPOBAHHON
CEMHHAPCKOTO  THIA, KypcoBOro | Mebenpio {(CTONEI, ¢TY/ib, TpubOyHa, yieOHas

MPOEKTHPOBAHHS (BBILIOJIHEHUA | IOCKA) M TEXHHYPCKUMH  CPEICTBAMH
KypcoBBIX  pafoT), TpyOmoBEIX W | 00ydueHHA (TIPOEKTOP, PKPaH. HOYTOYK).
HHIHBHTYATEHEIX KOHCYJIBTAIIHIA,

TEKYINero KOHTPO/IS ¥ TPOMENKYTOUHOH
arrectamuu 3115

Camapcxas 06, 2 Kunens, n.em.
Yemp-Kunenvexuti, yi. Cnopmusnas, o.

84.

3 VuebHas aygurTopHs A IpoBelenus | YueOHad ayAUTOpHS Ha 28 DOCATOYHEIX MECT
3aHATHA JIEKIIMOHHOTO THIIA, 3aHATHH | YKOMILIGKTOBAHHAS | CIIEIHATH3HPOBAHHOM
CEMHHAPCKOTO THIIA, KYpCOBOTO | MeOenbto (CTOMNbI, CTYNbs, JaBKH, yueOHas
IIPOEKTHPOBAHHS (BBIMOJTHEHHKS | MOCKA) H TEXHHUECKHMH CPeICcTBAa 00ydeHHs
KypcoBbix — padoT), TpyUmoBeIX W | (IPOEKTOp NEPEHOCHOM, SKpaH IEPeHOCHOH,
HHIABH/Y AIEHEIX KOHCYJIBTAIMH, | HOYTOYK).

TEKYILIErO KOHTPOJIs M TIpoMekyTodnoli | JlabopaTopHEIE YCTaHOBKH!

arrecramuu 3114 - JUIE MCCNENOBAHHA| PEKUMOB JIBIDKCHHI
Camapcran o6n., 2. Kunenv, n.e2im. | XUIKOCTH;

Vemo-Kunenverudi, yi. Cnopmueras, 0. | - NI HCCICAOBAHUA  COCTABILIIOIIHX
84. ypaBHEHUA bepHyImm;

- s omnpenenepns  kodhouumeHTta
COTIPOTHBICHI TPEHHH;

- gus  onpenencHus  KoddduimieHTOB
MECTHBIX COTPOTHBICHHI;
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- I ONpesieNeHns PACXOAA JKUAKOCTH IPH

moMoItu TpyGsl BeHTY
- UL MCCIENOBaHUs
yepe3 OTBEPCTHUS 1 HAC

O
HCTEUEHHS KHIKOCTH
ATKH

- npubOpEl [ HIMEPEHHSA JABICHHA H

BaKyyMa.
Crennsr:

- BHXPEBBEIC, KOHCOJBHEBIC, ,I[B}’CTOpOHHHei "

TIQPIOTHCBLIC HACOCHL,

- BOJIOTIPOBOIHAS apMarypa:
PETYIHPOBOYHASL (BEHTIIIH, KpaHHl,
SAIBEXKKH, OOpATHBIM KIATIaH, PETYIATOP
JIaBIICHHS),

- BOZOPa3aTovHAasl apMarypa:
BOMOPA3ATOUHEIE  KOJOHKH,  IOKAPHBIA
TARPAHT; 1

- IPCIOXPAHNTENBHAS (KIIAllaHEL, BAHTY3);

- BOJQIIPOBOJHEIE TPYHBL H HX COSTUHCHN,

- KOHTPOJLHO-H3MCPHT

eJIBHBIC OIPUOOpE;

YueQHag aymuTopHs A NPOBEIEHMS

VuebHas ayTUTOpUs H

1 16 1oCamoUHEIX MECT

Camapcran o06n., 2. Kunens, nem.
Vemo-Kunenvcxuti, yn. Cropmusnas, o.
84.

MeOenpio (KOMIOLIOTEN
OCHAIIEHHOE KOMITBIOT
(6 paboumx craHUui
CeTH «vHTEpHET?
JOCTYII B BJ'IBKTPOHl-l
00pazoBaTEILHYIO CPE

3aHATHH CEMHHAPCKOTO THIA, | KOMIUIGKTOBAHHAL Crelami3HpOBaRHON
KYpPCOBOTO HPOEKTUPOBALHS | MeOENBIO (CTOJEL, CTYIihs, yaeOHas ZOCKa).
(BBIIIOJTHEHU A KypcoBeix  pabor), | Harnanuele maTepHaiyl: |
TpYIIIOBBIX " WHIUBHAYAIBHEIX | JelicTByOmas Hacockas ycTaHoBKa BVY.:5-
KOHCYNbTaLHH, Tekyniero koxrTpoms u | 30. |
npoMexkyTouHO#  arrectamwu 3110 | BomoeTpyiinas macocHas ycranoska BH-211-
(JIaGopaTopnsd BogoCHAOKEHNS). 6
Camapckas o6n, 2 Kunenv, n.em. | JelicTByromas  HacocHasg  YCTaHOBKA C
Yemo-Kunenscxuti, yr. Cnopmugnas, 0. | morpyxasmM HacocoM PIIIT 6-18-75 ‘.
84. Paspes  morpyHOr Hacocda, — Maker
BojocTpyiHOoro Hacocy, [lnakare ‘
Tomemmenye s camocrosTenproM | [loMemenne Ha 6| NOCANOYHEIX — MECT,
paborer ayn. 3310a (YHTaNbHEL 3a). | yKOMIUIEKTOBAHHOE | CHEHAIM3HPOBAHHON

HBIE CTOJNBI, CTYNBS) U
epHOIT TeXHMKOI

, TOIKTIOYEHHOH K
u obecneunBaromeii
Y0 HMHGOPMAIHOHHO-

Ty YHHBEPCUTETA.

$@OHIOTEHOYHBIXCPECTBJISIIPOBE/IEHMN!
IMIPOMEKYTOUYHOMATTECTAITMH

8.1 Buanl 1 GopMbI KOHTPOIA IO THCITHILIE

KoHTponsypoBHAYCBOSHHBIX3HAHUH,0CBOEHHBIXYMEHU HI
nproOpeTeHHBIXHABBIKOB( BIaA¢HHI )OCYIIECTRIIACTCABDAMKAXT
TOYHOTOKOHTPOABCOOTBETCTBUHCI JOJI0KEHHEMOTEKY IEMKOHT
HOMaTTecTaITMNO0yIatoIIX s,
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TexyIMiKOHTPOIBOCBOSHHSKOMIIC TCHIIMAITO MHCITHILIH

3Y4CHMHTEOPETHYECKOrOMATePHAN, BBITONHEHH N33 1aH T HATIPE

SIIPOBOIATCAIIPHE
K THIECKIX3aHITH

AX,caueoT4yeToBnonadopaTopHeMpatoTam. TeKyIIeMyKOHTPOMOIOAISKUTIIOCE |

12eMOCTBOOY YarOIIMHCAAY TN TOPHEIX3aHATHITMPaOoTaHA 3aHA

Hrorosoit OIIeHKOM OCBOSHHMS KOMIIETEHIIMI sBIfE
aTTecTanys B (opMe dK3aMeHa, NPOBOIMUMAS C YYETOM pe3
KOHTPOJISL.

8.2 TunOBBIe KOHTPOJbHBIE 3aJaHUSI WM WHBIE MATEPHA

THSIX.
FCATIPOMETKY TOYHas
ETATOB TEKYLIETo

b1, HeO0XO0AHMBIE¢

[LIS1 OLIEHKH Pe3yJIbTATOB OCBOECHHSI 0GPA30BaATENbHOM IPOIPAMMEI B PAMKAX

y4eOHOH JAHUCIHIIVIHHBI

OuneHouHble CPeACTBa AJS IPOBEACHUS TeKyIlei a1

JlabopaTopHble padoThI
Tembl 1abopaTopHbIX paGoT

1. Ompenenenye AaBieHUs U HATIOpA C TIOMOIIBIO PA3IUTHEIX 1T
2. UccnenoBaHne peXUMOB ABHMKEHHUS KUAKOCTH.
3. Uccnegoranue ypasaeHus /. bepryman

4. Onpenenenre ko3 QUIIFEeHTa COIPOTHRIEHUS TPEHHS 10 JLIE

5. Ompenenennie KodhGUIHSHTOB MECTHEIX COITPOTHBIIEHUEH

6. Onpeenenupe pacxoa KUIKOCTH ITPH IIOMOLIH BOAoMepa Be

7. UccneoBanue NCTEUSHUS KUAKOCTH Yepe3 OTBEPCTHS U HAC
8. Hcnprranpe eHTpOOEKHOIO Hacoca

9. ABroMarudeckas Oe3baieHHas Bogoxauka BY-5-30

10. TTorpy>XHBIe HACOCH! /1 BOJLOCHAOKEHHUS

11. MccnenoBaHue OCHOBHBIX XapaKTEPUCTHK IIIECTEPEHUATOTO
12. VccnemoBanue IEHTPOOSKHOTO BEHTHIATOPA

13. BogonpoBoHas apMaTrypa

Kpumepuu ouenxu:

- OIIeHKA «334TEeHO» BBRICTABJIAETCS CTYJSHTaM, €CIIY OHH

MAaTepHalIoM, OPHEHTHPYIOTCS B CXEMAaX, 3HAIOT HA3HAUEHHE Y
arperaToB WX XapaKTepPUCTHKH U B3aUMOJeHCTBUE, AEMOH
paboTeI ¢ 00OPY/IOBaHHEM B MalIXHAMY;
OIEHKA «HE 344T€HO» BBICTABIIETCA CTy/AeHTaM
OCHOBOIIOTATAIOIMMI 3HAHUSMH I10 1I0CTaBIEBHOMY BOIIPOCY,
IIPOYMTATh CXeMY, TTyTAIOTCAd B HA3HAUYEHHMH y3/10B, MEXaHH3M
HCTIPABIISIOT CBOMX OIIMOOK 110¢)I€ HABOAAIIMX BOIIPOCOB.

IMpakruyeckue 3aHATHH
TemMaTHKa NpPaKTHYECKUX 3AHATHH
1. Bnuanue (QU3MUECKHX CBOMCTB JKMOKOCTH Ha €€
PacIIMpAEMOCTb.
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TECTAIINH

puGOPOB

1He TpyOnI

PHTYPH
ATKH

Hacoca

cBODOOHO BIAJCIOT
3108, MEXaHU3MOB,
CTPAPYIOT HAaBBIKH

HE BIAJCIOIIUAM
eCIIH OHU He MOTYT
OB, arperaros U He

CHKUMAaEeMOCTE H




2. [IlpuMeHeHHe OCHOBHOIO

HpaKTHqCCKHXLB&HaH

3. Ilpumenenue 3akoHa [lackans jyist pacuera ruapaBIHIecKHX
4, OnpeneneHye BeMUYHHBI U OPOMHATHI TOYKH HPUIONKEH
KUITKOCTH Ha TITOCKHE CTEHKH.

5. OnpeneneHue CHIBI JaBIEHUS KUAKOCTH Ha KPHBOIHHEHHE!
6. [IpumeHnenye ypaBHeHUS bepHyind L1 peeHus NpakTHIed
7. TlocTpoeHre xapaKTEepUCTHK Hacoca u cerd. Omnpenenex
HAcoCca.

YPaBHCHHA I'HOpOCTATHE]

Kpumepuu ouenxu:
- OIeHKAa «3a4YTeHO» BBICTABIAETCS 00ydaloIIeMycs,
BIaJIeeT MaTepraNIoM U PeLIII BCe 3aJa9 110 TeME IIPaKTHUeCk
- OlIEHKA «HE 3a4YTEHO» BBHICTABILIETCS O0yHaroleMyc!
OCHOBOTIONIATAIOIINMY 3HAHWSAMH [0 ITOCTaBJICHHOMY BOIIPOC]
BCE 3aJa9M 110 TeME IPAKTHIECCKOTO 3aHATHS.

OIIEHO‘IH]:IB CpeacTBa AJd NPOBCACHHANPOMEKYTOUHO

DK3aMeH II0 AUCHUAIIIMHE IIPOBOAUTCA IIO 3K3aMEHAIl

cofiepxalM 2 Borpoca U 1 mpakTHUeCKyIo 3a1a4y, HeoOX 01k
YMEHHUH WK BIageHuH.

[pumep sK3aMeHAIIMOHHOTO OMneTa

1 JUIs  pelleHHd
MAIIIVH.

As CUIIBI TaBICHHA

® CTEHKH
KIX 33789
e pabodel TOYKH

BCTH OH CBOOOIHO
(OrQ 3aHATHA;,

i, He BIIAACIOLIEMY
v, 1 HEPELIHBIICMY

i aTTecTAllHH

[HOHHBIM OHIETaM,
IMYIO J[IS KOHTPOJISA

MuHucTepcTBO CenbeKoro xozaiicTea Poccntickoii Oe

cpalp

(pemeparbHOE TOCYTAPCTBEHHOE OIOKETHOE 00pa30BaTeNBHOS :-,1: EIICHHE BBICILIETO

o6pazoBaHus

«CamapcKuif TocyIapCcTBEHHBIN arpapHBIi YHHBEPCHTET)

Hanpasierue moarotosku: 23.03.03 Dxemmyaranmsa TPaHCTIOPTHG
MAIH U KOMILICKCOB
Ipoduns noaroToBKu: ABTOMOOHIN H ABTOMOOHIIBHOE ]
Kadenpa: CenbcKoX03MCTBEHHEBIE MAIUHMHEL U MEXaHU3ALIAS A
Hucuummna: «uapasiakay

IK3aMeHAHOHHEIH OnJeT Ne 13
1. Ypasuenue /1. bepHynu [uis sneMeHTApHOM CTPyHKY MICaIILHOI ;
2, Q6nacts npUMeHeHUS 00BEMHOIO TUAPOIIPUBOLIA,
3. Bona B kommuectee (=0,352 mM/Mur=0,00587 M’/c mepexaun
Tpybe mmamerpoM d=50 MM, pmumoR /[~1200 M, ¢ TOJIIHHO
Croboauniii xonel TpyOb! CHaOMeH 3aTBOpOM. OTpPEICIHT BpEN
P YCAOBHMH, 9TOOB! JIOBHIIIEHNE AABICHUA BCICACTBHC I'HIpaB;
mpeseimao AP=1 MlIa. Kak noBeicuTes napicHye IIpH MIHOBEHHO

CocrauTens {

(ToAmUcE)
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-TEXHOMOMHYCCIKHX

KO3AHCTRO
THBOTHOBOIOCTBA

KHOKOCTH.

BAETCS TI0 IYTYHHOH
ii crelkn 0=7 MM.
# 3aKpBITHAL 3aTBOpa
THYECKOro yzapa He
M 3aKpBITHH 3aTBOpa

_.B. lenucos




3aBepyromuit Kapenpoit

(rommues)

« » 20 T

ITepeueHb BONPOCOB K AK3aMEHY
1. AHOMAJBHBIE KUAKOCTH.
2. BogonogeeMHEbIE YCTPOHCTBA.

A.M. Ilerpos

3. BricoTa BcackIBaHUS NEHTPOOESIKHOTO HACOCA W SIBIEHHE KABMTALIMH,

4, T"a3 kak pabouee TelNo THEBMOIIPUBO/A.

5. l'uapaBawyecKye ¥ MHEBMAaTHYeCKHe MaITHHBI

6. ['MapaBnuIecKre U ITHeBMATHIECKIE CHCTEMBI

7. T'uapaBiuvecKre MalllHHEL.

8. 'mppaBiuydecKue CONPOTHBICHHS.

9. I'ugpaBmudecKkuil pacyer TpyOOIPOBOIOB K KAHAJIOB.
10. 'unpapmuyeckuii yaap.

11. Funpasniueckoe JaBiIeHHE U ero CBOMCTBA.

12. T'ugponpuBo sl 0€3 yIIpaBlIeHHs U C YIIPABICHUEM.
13. T HapOIIpHBOIELL C APOCCEINBLHEIM YIIPABICHUEM.

14. I'unponpuBOAEL ¢ MAIIUHHO-APOCCCABHBIM YIIPaBIEHUEM.
15, I'unponpuBoIsl ¢ MAIllHHEIM YIIPaBICHUEM.

16. T'mopocTaTuyeckoe [aBIeHHE U €ro CBOHCTBA. MDH3H4YECKHH CMBICIL.

Pa3MepHOCTH B CHCTEMHBIX M BHECHCTEMHBIX €UHULIAX
17. duddepennuancyble ypaBHeHUs paBHOBecHs JHnepa
18. EnMHAALBI M3MEPEHUs 1aBICHN.

19, 3akon Apxumena.

20, 3axon [Tackans 1 ero NpakTUYeCKOe IPUMEHEHHE,

21. Ucteuenue XHUIKOCTH U3 HACAJIKOB.

22, VcTeuenue UIKOCTH Yepe3 OONIbIIE OTBEPCTHA.

23. WcreueHne KHUAKOCTH depe3 OTBepCTUA (MCTeUeHHe KHAKOCTH Yepe3 Maiibie

OTBEPCTHS B TOHKOY CTEHKE).

24, VcTeueHHe )XUAKOCTH Y€Pe3 OTBEPCTHA U HACAIKH.
25. UcTopus pa3sBUTHSI THAPABIHKH

26. JlamuHapHEIA U TYPOYICHTHBIH PeXUMBI IBIDKEHH KHIKO
27. MecTHBIE COMTPOTHBIICHHUSL.

28. Hacocel. Hasuauenne v knaccudurarus. OcHOBHbIE paboy
29. O6nacts TpUMeHEeHHs 00BEMHOTO I'MIPOIIPHBOIA.

30. Obuue cBeleHMA O THAPONPHUBOJES. [IpHHIKI paboTEL,
KraccuhuKaLKs.
31. OcHoBHOE ypaBHEHHE I'MIPOCTATHKA. BakyyM, BaKyyMMeT]
32. OcHOBHOE ypaBHEHWE JIOIIaCTHEIX MallTHH.

33. OcHORHbIC OIIPEASIEHUSA THAPOINHAMIKH,

34. OcHoBHBIE HH3UUECKHE CBOMCTBA XHAKOCTH.

35, OcobeHHOCTH TeUeHUs Ta3a B YCTAHOBUBIIEMCS PEXKIME.
36. [TneBMaTHUYECKEC MAITHHEL.

37. [IneBMoammapaThl U CPEUCTBA MTHEBMOABTOMATHKH.

38. I[1neBMONPHUBOBI TPAHCIOPTHO-TEXHONOTHYECKUX MAlluH
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e TIapaMeTpsl.

TPYKTYpHas cxeMa,

MHYeCKaa BBEICOTA.




39. TTogoOHe JOMAacTHLIX MAIIHH, KO3(GOUINEHT GBICTPOXOIHOG
40. ITomnax, copMecTHasa padoTa ABYX OAUHAKOBBIX HACOCOB Hj

41. IloHsTHE HACATLHON XKUIKOCTH.

42, ITorsaTHe 0 BakyyMe (paspeimxeHun ).

43, INopmiaessie HACOCHL. YerpoiicTBo.
[pomsBomutensHOCTE. Il0Tpebisemas MOIIHOCTS.
44, TIpakTHuecKVe NPUIOKEHHS YypaBHEHHMS bepuymm
CKOPOCTH M Pacxofa JKHUIKOCTH.

45, TTpuGops! AJA U3MEPEHHUS IaBISHUA

46. ITpon3BOAKTEIFHOCTE [IEHTPOOEIKHOTO HACOCa. 3aKOHBL MPQ
Palouas xapakTepuCTHKA Hacoca,
47. Ilpocreiimme ruapaBIvyecKkue MamMHbL [Ipmaimm pa€
cxeMa, KJ1acCHGHKaIys.
48. PacueT ruIpaBiIHYECKUX COLPOTHUBICHHHA IIPH IBHAKE
JKHAKOCTEH.

49, Pacuer pazOMKHYTO! TPyOOIPOBOIHON CETH.

50. Pexumbl ABHXkeHHS XHAKOCTH. Yucao PedHompaca H
3HaYeHUs. DMIOPEl CKOPOCTEH.

Cozna

TII.
4 CCTh,

BaeMBIiH HAamnop.

Ans  OIpeleNIeHUs

[OPLMOHATEHOCTH.
)OThl, CTPYKTYpPHaI

HHH CTPYKTYPHEIX

€ro KpHTHHECKME

51. Cuna napiieHHS XAZKOCTH Ha KPHBOJIHHEHHYIO CTECHKY. Ile;TlTp JIaBIICHHSI.

52. Cuila MaBICHHUS )KUAKOCTH Ha IUIOCKYIO cTeHKy. LIeHTp AaB!
53. CaIlbl THAPABIHYECKOT'O JABIIEHUS HA TOBEPXHOCTH. TOUKE
CHIL :

54. ConpoTHBIeHHe IpK TYPGYISHTHOM IBIKEHIH KULKOCTH,
55. COMpOTHBIIEHHSI [IPH JTAaMUHAPHOM JIBHKEHHUH, Qopmyra ITy
56. Crioco0bI M3MEpEHNS IaBICHUA.

57. Ypapuenue /1. bepHyIH A1 MOTOKA PEATILHOM WM IKOCTH.
58. Vpasuemwme JI. DbepHymiM i CTPYHKH HOCATLHOH
(hi3HUECKUl CMBICIT.

59, VpaBHenue IEeHTPOOEXKHBIX MammH OHnepa (Teop
IEHTPOORIKHOTO HAcoca).
60. YcranoBuBIlIeecsd H HEYCTAHOBUBILCECS ABVDKCHHE IMHHUA T
61, dusnueckwe CBOWCTBA JXWIKOCTEH Ha IpHMEpE 1110
06'peMa, BA3KOCTH, ITOBEPXHOCTHOTO HATAKCHHS.

62. XapaKTepUCTHKH JIOTIACTHBIX MAIIHH.

63. IlentpoGexnsie Hacocel. Kiaccumbuxaimus IEHTPO

[EHA.
[ TIPHJIOMXKCHI 3THUX

asens,

KUIKOCTH U €ro
eTHHeCKUH HAalop

OKd.
‘HOCTH, YICIBHOTIO

CHHEIX  HACOCOB.

VCTpOHCTBO M IPUHLAT JeHcTBHA. JIeHCTBUTENBHEIN HATIOp HACOCA,

64. DeMeHTHI TEOpUH IOPIIHEBOIO HACOCA.
65. DImIOPEL MHJIPOCTATHYECKOrO JABICHMA HA IUIOCKUE U KPHUE
(ompemeneHye HEHTPa AaBICHHU).

66. SIBNeHNe KaBHUTALIUH.

67. Tpybonposon muamerpom d=200 Mm, ammHOH /=150 M,
THpaBIMIecKOMY UCIIBITAHIIO, 3alI0NHEH BOAOH IIpu aTMoche
Kaxoe xommdecTBO Bomsl AV  HeolOxoZuMo

JIOIIOHHT!

OJIHHEeHHbIe CTEHKH

[TOATOTOBJICHHEIA K
PHOM JIaBJICHHIH.
e/IbkHO TOJaTh B

TpyGOnpoOBON, YTOGHI /IaBIeHHEe B HEM IIOAHMJIOCH IO 3HAUeHUHA P,=7 Mlla mno

MaHOMeTpPy. Moy 00BEMHOI'O CKATHA BOABL IPUHATE E=2X
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Hedopmarmeii TpyOonpoBoa MmpeHedpeds.
68. HeoGxoauMo OIpeneNIuTh BBRICOTY /4, HA KOTOPYIO IMOAHUMAETCSH KULKOCTE B
NBE30MeTpe, €Clii W3OHITOYHOE HABIeHHME B TOUKE NPUCOSIHHEHHS IBE30METPa
P,=100 kIIa. OTHOCHTEIIBHAS IIOTHOCTE XHUIKOCTH 0=0,75 |

69. HaiimuTe naBieHMe Ha CBOOOJHON ITOBEPXHOCTH B 3§KPBITOM COCyAe C©
XHIKOCTBIO, €CJIM YPOBCHb €€ B OTKPBITOM IIEE30METPE BHIIIE YPOBHS XUAKOCTH B
cocyze Ha #=0,45 M. OTHOCUTENBHAS IIOTHOCTD XXUAKOCTH 0=(),85.

Iz

s
I

s ol T

70. 3akpeITEIi pescpByap B, 3amONHEHHBIH BOAOH, cHalKkeH PTYTHEIM
BaKyyMMETPOM U ITHE30METPOM. |
Onpenmenuts abcomoTHOe HapleHne P, HaJ CcBOOOIHON | IIOBEPXHOCTHIO = B
pesepByape M BBICOTY IIOJHATHUSA BOAB B ITbE3OMETpe A, eciu ITyOmHA BOJEB! B
pesepByape H=1,25 M, a pa3sHOCTs YPOBHEH PTYTH B BaKyyMMeTpe /=45 MM pT.
cr. ArMmoctdepHoe masimenue P,,=~98,1 xlla, INOTHOCTE BOIEI pg=1000Kr/M3,
TIOTHOCTE PTYTH 0, =13340 kr/nm’,

*f’m {Pw

E

8

S B
|

[L.

71. Onpefnenuth a0CONIOTHOE TMAPOCTATUIECKOE JaBlIeHHE B TO4UKe A 3aKPhITOTO
pesepByapa ¢ BOJOM, eciii BBICOTa CTON0A PTYTH B TpyOKe muipmanomerpa £=0,25
M, 4 JHHHS pasfeNia MexAy PTYTHIO M BOJNOH pacIoio)keHa| HIKe TOukd B Ha
penuuney A,=1 M, Toyka B BbIlTe TOUKY A Ha BeTHUHHY /4,=0,35 M. AT™MocdepHoe
nasienune P,,=98,1 :Icl'Ia, IUIOTHOCTL BoAbl pp=1000 Kr'/Maf, INIOTHOCTB DPTYTH
Pp=13340 xr/ar’.

72. OmnpejiennTh BLICOTY IIOABbEMa BOIBL B IILE30OMETPE /1, €CIIH BBICOTA CTONOA
pTyTH B TpyOke mudmasomerpa 4;=0,2M, a Touka A pacrosoieHa Ha royOuHe

18




h,=4 M oT cBoOOmHOI mOBepXHOCTH. ATMOChepHOe AaBier
MIIOTHOCTB BOAHI pe=1000 KI/M’, IIIOTHOCTD PTYTH Per=13340 K

74. OmpemequTh PasHOCTh IOKAa3aHWM PTYTHOIO AW(PMaHOM
yYpaBHEHHE  PABHOBECHS OTHOCUTENLHO INIOCKOCTH  pa
HudMaHOMETp HOTKIIIOMEH K JIBYM 3aKpPBITBIM pe3epByapam ¢
pesepByape A paBHo P,=190 klla, a B pesepsyape B P,~160 kI1

75. Apeomerp BecoM G=0,5 H, umeromuii guamerp TpyOKH
mwiapuka d,,=30 MM, IOrpyKeH B XKUIKOCTE.

OnpenenuTs yAeabHBIH BEC JKHAKOCTH ), B KOTOPYIO MOTPYK
riyOuna ero morpyxexus =10 cm.

76. I'mupaBiHyecKHil mpecc HMeeT clueaylollHe MaHHBIe: [
mopimas D=200 MM, guaMerp Manoro mopimHs 4=50 MM
PYKOATKH a=550 MM, l{aanoe 6=50 MM. K pyKOATKE IPHIIOXKEHO
Onpenenuts cuity ﬁf, PA3BHBAEMYIO FHIPABIMYCCKUM 1IPE
YIUIOTHEHHAX IpeHeOpeyb.

19

ime P,,=98,1 xlla,
e,

epa Benrypu, ecnn
1=5,0 cM. |

erpa h,, COCTaBUB
BHOTO  JABICHMUIL.
BOJIOH, NaBICHUE B
.

d=25 MM, THAMETp

CH apeoOMETp, €CJin

maMerp OGOBIIOro
. bompmtoe miedo

yernue 7=200 H.
ccoMm. TpeHueM B
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IOPIIHS [UiA yJepKaHus ero Ha Mecre. CIpasa OT IOPILHS
CIIeBa OT IOPIIHA U B pe3epByape, KyHa ONMyLIeH OTKPEHITh
KUIKOCTh (Macio TpaHcdopmaropHoe, y= 9810 H/x). Tloxka
manometpa P,.= 0,08 MITa; =5 m; D= 100 Mm; d= 50 M.

H’?g

I

78. Illap muametrpom D=500 MM HaIlOIHEH XHBIKOCTHIO K
H/v’). YpoBeHb JKHIOKOCTH B IIBE3OMETpE, MPHUCOS/HE
YcraHosuiics Ha BeIicoTe =3 M or ocu mapa. Onpenenurts
OOKOBYIO IIOJIOBHHY BHyTpeHHeM moBepxHocTH mapa. ITox
BEPTUKANLHYI0 M TIOPU3OHTANBHYIO COCTABJLIIONINE, a Taky
JABIICHUA.

.

79. Boma B xonuuectse (=0,352 s /vuE=0,00587 M/ 1
yyryHHo# Tpy6e auamerpoM d=50 mm, quunoi [=1200 M, ¢ 10

DJKEHHOM K INTOKY
HAXOUTCA BO3AYX,
il xomer TpyOsl, -
3aHHE IPYXKUHHOIO

(GensuH, y= 7300
IEHHOM K IIapy,
CHUILy IaBICHH] HA
azaTh Ha 4YepTexe
e TIONHYIO CUJLY

IEpPEKaYMBAETCS 110
IITAHOH CTEHKH =7

M. CBOOOIHEIH KoHEN TPYOs! cHaOXeH 3aTBopoM. OnpementTh BpeMs 3aKphITHs

3aTBOpa ~ IPHM  YCJHOBHH, UTOObl  IIOBHIIEHHE  HaBT
ruipaBIbgyeckoro yaapa He npesbimano AP=]1 Mlla. Kak
IIPH MTHOBEHHOM 3aKpBITHH 3aTBOPA

80. Xwupxocts JK (Macno TtpancdopmaTopHoe, y=8900
OTKpPBITHIA BepxHuit 6ax 10 BepTUKAIBHOH TpyOe AIMHOM /-
d=70 MM 3a cuyeT aBlieHHA BO3AyXa B HIDKHEM 3aMKI
OnpenenuTs AaBicHHe P BO3Ayxa, IPH KOTOM pacxon Oy
ITpunsaTe KO03(QOUIMEHTE CONPOTHBICHHS: BEHTHIA =8,
&x=0,5; BrIxOga B 0ak &p=1,0. OKBHBaJIeHTHAS WIEPOXOBAT
k,=0,2 MM,
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SHHS  BCIEICTBHE
YBLICUTCS JIaBICHHE

H/M') momaercs B
=8 M U gUaMeTpoM
IYTOM pe3epByape.
eT paseH (=8 i/c.
); Bxojga B TpyOy
DCTh CTEHOK TPYOBI




81. 3aMKHYTHIH pe3epByap pa3lelieH Ha JBE YacTd IIOCK

Ol IIEPEeropOLKOH,

UMEIOIEH KBaIpaTHOe OTBEPCTHE CO CTOPOHOMa 3aKphITOS KPBIMIKOH. laBneHue

HaJ KHOKOCTRI0 K B JIEBOM 4acTH pesepByapa OIpenen

1TCA HOK&B&HI/IHMH

MaHoMeTpa P,; HaBieHue BO3Ayxa B IIPaBOH 4acTH TIOKA3aHHH MaHOBaKyyMGTpa
OnpeemuTh BEeTHINHY U TOUKY IPHIIOMKEHHS PE3YIbTYYIOIIECH CHIIBI ,I[aBJIeHPIFI Ha

KPBILIKY.

Hano:

Xugkocre — Boma, y= 9810 HAv® s Puwsy =0,08 MIla
a=100 mm = 0,1 M, =600 MM = 0,6 M

£}

ey =

=l 1

82. Ompenmenuts MIUHY pr651 [, TIpu KOTOPOI OMOPOKHEHHE

Pas=0,02 MITa,

ODHIHHAPUYCCKOT'O

Gaka qumetpoM D Ha ryOuny H=4 M Oyzner IIpOUCXOIUTE B /iBa pa3a MEAJICHHEE,

yeM dYepe3 OTBEpCTHE TOro ke jgumamerpa d=70 M
THAPaBINYecKoro TpeHns B Tpyde npuuats A=0,025.

3. HapOBOH IPAMOJCHCTBYIOIMA HACOC MONACT HKHIAKOCTH

M. Kosddurment

K (Bopma, y=9810

H/v’)Ha BeIcoTy H=10 M. KakoBo afCcomOTHOE AaBICHUE [@pa, eCllH JTHAMETD

MapoBOre LWIMHAPA D=180 MM, 4 HacocHoro HumuHapa d=8(
TpeHHe [IpeHedpeys.
Hap I

Y =

Al d

w .

84. Ilopmens gmamerpom D=90 MM IBHKETCH paBHOMepHO
mogoBas JkugkocTh K (rnuuepuH, y=12260 w/M) B OTKp
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MMm? IloTepsMu Ha

BHU3 B LIMIHUHIpPE,
LITEIH pe3epByap ¢




IOCTOSHHBEIM yYpoBHeM. duameTp TpyGompoBomaa d=30 Mm, ero
IOPUICHb HAXONHUTCA HIXKEC YPOBHS JKHIKOCTH B PE3EpPBY
ToTpebHas 11 eTo MepeMeleHs civta pasua F, OnpeneHTh |
pacxop KUAKOCTH B TPyOomnposoze. [locTpouTs HAOpHYIO K
THHHE A Tpy6ompoBoma. Koadowiment ruapasimdecko
npurAth A=0,03. Koaddummenr comporusienus Bxozna
KosddbuiueHT cOmpOTHBISHI BRIXOA B pe3epByap Ca=1,0.

=

S

F

T!"IT

m

|

n

85. OmnpenenuTs CHIIy IpeccoBanus F, pa3BUBAEMyIO I'MpaBI
KOTOporo guameTp Ooibiioro miyimxepa D= 300 mm,

]

nnuna /=9 M. Korma

ape Ha H=0,5 M,

CKOPOCTE IIOPIIHS U
MbE30METPHYECKYIO

ro TpeHHs TPYGHI
B TpyOy <u=0,5.

HECKHM IIPECcCoM,

;ﬁl{ame'rp MCHBIIISI O

noymkepa d= 75 mM. Bombmolt miymkep pacnonoskeH BRILIC MEHBIUEIO Ha

BenmuuHy f1= 1 M, pabouas xunkocTs JK (Boxa), ycmiue, PG

R=50H.
F

T

86. OmpelenuTs culy AaBIEHHS HA KOHUYECKYIO KPBILIKY

}{{ EHHOE K pYKO}ITKe

TOPU3OHTAIBHOI'O

IUIMHAPHYECKOro cocyaa auaMerpom D= 2000 MM, 3aII0JHEHHOTO KHAKOCTEIO AKX

(xepocun, y=8000 1/m°), [lokazanus MaHOMETPa B TOUKE IIPHC
MIla (abc). IlokasaTb Ha vuepree BEPTUKANBHYK) H
COCTABIIAIOIUME, a TAKHKE IIOIHYIO CHJIy naBnenus, d=1300 mm.

87. Ilo TpybompoBonmy auamerpoM d¢= 12 MM ¥ IIHHOH /=

nuHenns — P,=0,7
['OPU30HTAIBHEIE

685 M IBIDKeTCH

XuaKocTh K (Bopa). Uemy paBeH Hamop H, TpH KOTOPOM HPOUCXOZUT CMeHa
JTAMMHAPHOTO PpPeXuMa Typ6yJ1eHTHBIM‘? MecTtuple nOTEpH HE YYHUTHIBATH.

TemmnepaTypa xunxocts =20 °C.
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88. Kakyio cunmy F  BAOONG IHTOKa auameTpoM d=20 MM
THIPABIMYSCKUH IMIMHAP JuameTtpoM D=80 mm, ecnu u3bd
cneea P;=200 xIIa u cripaBa P,=100 xlIa.

Cwry Tpenms, TepseMylo B
cO3MaBacMoOi JaBiIeHueM F;.

fF

89. [lmo30Boe OKHO 3aKpBITO
koToporoa=0,50 M, Beicota b=2,0 M.
3a mKTOM BOJBI HET, a INyOWHA BOABI Iepen HUM H=.,.M, I
BOJEI NIepe IITUTOM COBIIaZaeT C €T0 BEPIHHOMN.

|

]
4l

IMATOM  TPEYrolbHOH

II.'__

e —

L]

Pric] =

[

MOXET C030aBaTh
LEITOYHOE IOaBICHUEC

calbHMKe, IpUHATH pasHoH 10% oT cunw,

¢dopMBI, IIMPUHA

[P 3TOM I'OPHU30HT

OrmpeneTuTs CHITy BO3MEHCTBHS BOIEL | [I0JOXKEHHUE LIGHTpa JaBNeHIA Ha LINT.

#

Ll kT EL]

B e

90. Tpebyercss ompemeNUTH CWIY HM30BITOYHOTO JABICHUS

IPSMOYTOJIEHYIO CTEHKY, HAKIOHEHHYIO K FOPU30HTY II0Z, YTl
TIPWIONEHHS STOM CHIIBL.

Bozasl H=1,0 M, mupuna creaku 5=2,0 M, Haiitu Touky
= -

e e e e

91. CerMeHTHBIM IMWT IUIOTHHBI C LEHTPABHEIM YIJIOM
BpallleH!s, PacloNOKEeHHYI0 Ha YypoBHe CBOOOAHON IIO
COBIIAJIAIONIYIO ¢ UEHTPOM KPYTrOBOH IMIUHIAPUYECKON noBep

rd

OnpeenuTh MOMHYO CHITY JABJIEHMUS BOIBL HA AT W YT'OI €€ ¢

IApUHA IuTa 6=4 M, paguyc R=1,5 M.
]
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BOJBI HA IUTOCKYIO
oM o=60°. I'myGuna

a=60" umeer ock

l:i[pXHOCTI/I BOOBL H

OCTH IIUTA.
* TOPH30HTOM, €CIIH




92. Tlo Tpybe mocTosHHOrO ceueHMst d=20 MM H3 OTKpPBLITOTD pe3epByapa BOjIa
BEITEKaeT B aTMocdepy 0 IIOCTOSHHBIM HatopoM H=5 M.
Ha cepenvne mymHsl TpyOB! /=50 M yCTaHOBIEH KpaH.
OmpenenuTh  CKOPOCTE M PacxXoA  BOJBL Hocrpo:.-r[jh HAIOPHYIO |
MBE30METPHIECKYIO IHHYIH.
ITpu onpeeneHHy NOTEPE HATIOPA IIPUHATH CIIEAYIOMME KOI(OHUIHEHTSL:
tpenus 4=0,03; Bxona £,=0,5; kpana &, =7. |
Fn

1
VA s
s

% Eﬁz
93, Ilo TpySe mmamerpoM d=100 MM mpoTekaer Boja ¢ Temmeparypoil =30°C.
ABCcoMIOTHAsA IepoxoBaTocTh TpyObl A=0,25 mm. Pacxom [Bomsr 0=0,05 iv/c.
VCTaHOBUTE PEIKUM [BROKEHUS HUAKOCTH M OIPELENHATE 3HaueHe K03 drIrenTa
TpeHus A.

94. OnpenenyTh Pacxol U CKOPOCTh KUIAKOCTH ¢ IUIOTHOCTEIO p=800 KI/M 1pH
HUCTEUEHHUH Yepe3 OTBepCTHe B JIHE 3aKpBITOro pesepByapa juamerpoM d=30 MMm.

BenuumHa Hamopa HA=3 M, u30BITOYHOE NaBNCHHE HAa TIOBEPXHOCTH JKUIKOCTH
P,=0,2 MI]a.

{ A

=
T— -
!

q

N
95. Omnpenenuts HaMGONBIIYIO BO3MOXKHYIO BBEICOTY YCTAHOBKH LIEHTPOOEKHOTO
Hacoca HajJ ypOBHEM BOJKEI B HIDKHEM OacceliHe, eciH BAKYYM BO BCACHIBAIOIIIEH
Tpybe Hacoca He JO/DKeH IPeBOCXOAWTh 7 M BoagHoro crounba. Jlnwaa
BCachIBarOIel TpyOb! /=8 M, quamMeTp ee d=100 MmM.

Pacxox Bomm (= 20w/c. KoodduiimeHT MeCTHBIX CONPOTHBICHUN: Ha
BEIXOZie B TPyGy [IPU HATMYHE NPEIOXPAHHTEIBHOMN CeTKM W OOPaTHOro KiAIlaHa
& ox =5,0; moBOpPOT TPYOHI &}y =0,66.

Koadbdunuent ragpapIudeckoro TpeHUs A=0,03‘2tl

[

96. LlenTpoGeskHblii Hacoc ¢ 3amaHHOH npu #=1600 ob6/MME XapaKTepUCTHKOHA

TiepeKauMBaeT BOAY U3 pe3epByapa ¢ OTMETKOH A 5 M B pesepByap ¢ OTMETKOH A
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16 M no tpy6onposogam /=10 m, ;=100 mm (&=2, 4,=0,025)u  [;=30 ™, d=75
MM (&=12, 47=0,027).

Onpenenuts: [logauy Q,, Hamop H, Hacoca ¥ noTpedIsEMYI0 HM MOIIHOCTh

Py, npu n=1600 MuH". '

He H n %

2

8 a0
/ }7""" 40
pL—t——p

8.3 Kputepuu oueHnBaHHSA YPOBHA ctlJopMPIPOBaHH{}ETI;l KOMIeTCHUHH

OI.IGHKapeByHBTaTOBOGYHGHHHHO,Z[HCHHHHHH{tB{i}{)pme}’p(]:'Bl{HC[iJDphﬂipﬂBaHH
OCTHKOMIIOHCHTOB3HATE,YMETh, BIaeTh3a5B I HHEIX TN CLI [LTHHAPHBIXKOMIIE T HITH
HnpoBoauTCAI04-

X6aITbHOMIITKATeOIIeHU BAHUSIITY TeMBBLIOOPOUHOTIOKOH TPOISIBOBpEMAIK3aMEHa.

[TproneHKeypOBHACHOPMIPOBAHHOCTHANCIUITINHAPH lKDMHeTeHHHﬁBpaM
KaXBBEIOOPOYHOTOKOHTP O PUIK3aMEHECUUTACTCS, YTOIIOY YeHHAs
OueHKaBaKOM1'[0HeHTl'Ip0Bep)IeMoﬁBGHﬂeTeﬂHCHHHHHHapHOﬁKD]]VIHGTGHHHHOﬁOﬁIﬂ;a
€TCAHACOOTBETCTBYIOIANKOMIIOHEHTBCEX MMCITHILTHHADP HbIXKOMTIC TS HITHH, hopMUp
YeMBIXBpaMKaX AaHHOH AMCLIUTUINHEL

IIxana orieHMBaHUA 3K3aMeHa

‘.‘!‘F]}DBEHI} OCBOSHHA

Ounenxa ,
KOMITETEH AT

KPHTG PHHOIICHIBAHHA

HOTITHHHOY BEICOKHIYPOBEHB OGyuarommitcs  10Ka3an  BCECTOPOHHITe,
CHCTEMATH3HPOBAHHKIE, TTyOOKHME 3HAHMA
TPOrPaMMBI MUCIHIUTHELI, yMeHHe
YBEPEHHO MPHMEHATh HX Ha IPAKTHKS IIPH
pelLIcHHn KOHKPETHEIX jagay  II0
THIPOCTATHKE M MHAPOIHHAMEKE, CBOOOIHO
WCIIOIE30BATE  CIPABOYHYIO  JIHTEPATYPY,
JeNaTh nﬁocmmm}mme BBHIBOABL M3

PE3YILTATOB PACHCTOR HITH SKCIIEPHMEHTORB
HXOPOIIO» IIOBBINEHABIHYpoReHs | OOyuaroiuics Hmczizan IIpOYHBEIE 3HAHMSA
GCHOBHEIX pas 10B IporpaMMEel
JHCITHIIIHHDI, yML‘.._ HE CaAaMOCTOATCIILIIO
PEIATE KOHKPETHEIE, IPAKTHYECKHE 3aTaun
II0 THIPOCTATHKE THAPOAUHAMHKE, HO
JOITYCKAIOIICMY HEKPHTHYHEIC HETOUHOCTH
B OTBETE H pPEUISHME Famau

«YIOBICTBOPUTEILHOY MOPOTOBLIT yposeHns | OOy4aomuiics mokazan (hparMeHTapHELI,
. !

Pa3pOIHEHHEIH KapakTep suanuii,

HEJOCTATOYHO  TOYHEBIE  (OPMYIHPOBKH

[ ]
h




Ga30BBIX HOHATHH THIPABIIMKH,
HapyIHAOIIHH JIOTHYECKYIO
IOCNEIOBATEIBHOCTE| B M3ITOKEHHH
IPOrPaMMHOTO  MaTepHata, IPH  OTOM
BIAACIOMuE 3HAHUAMH OCHOBHBIX Pa3/elioB
JUCUVIUIMHB],  HEOOKOAMMBIMH A
| NaspHelmero oGy4eHHs, YMeHHE Oy HTh
C IIOMOIIBIO IpeTofJaBarelldl NPaBHILHOE
pellleHHe  KOHKDPETHOM  MpaKTHYecKOi
3gMaYd M3 UMCNA  TPEIYCMOTPEHHBIX

paGoueit mporpaMMOHd, 3HAKOMCTBO = €

PEKOMEHI0BaHHOH CIIpaBOYHOH
IUTEpaTypor ‘
«HCYIQBICTBOPUTEIIEHOY MHHHMATBHEIR | IIpz  oTBeTe OOYY&EOINErOCs BEIABHINCE
YPOBEHE HE cymlecTBeHHBIe TppOensl B 3HAHMAX
JOCTHTHYT Gonermeff wacTH OCHOBHOTO COICPKaHHA
JUCIHIIIHHEI, IOy CKAKOTCS rpyobie

omMOKH B (OPMYIMPOBKE OCHOBHBIX
TMOHATH, PEIICHAM THIIOBBIX IPAKTHYCCKHAX
382184 (HeyMeHUR C TIOMOIIBIO
IPENOAaBaTeNs  HOIYYHTh  NpPaBHIBHOE
peLICHHE  KOHKPETHOH  MPaKTHYeCKOH
3329 M3 UMCH@  IPeAyCMOTPEHHBIX
paboueii IporpaMMoi yueGmoit
| THCIIHILTHHEI) ‘

8.4MeToauuecKHe MATEPHAJBI, ONpeJe/SIOIIHE MPOLeAY Pl OLCHHBAHMSA
3HAHMIA, YMeHH i, HABLIKOB M ONBITA AESITEILHOCTH, XaPAKTePH3YIOIIHX
3Tanbl (POPMHPOBAHUS KOMIIETEHIIHFH

Ouenxa 3HaHMH, yMeHHui, HAaBBIKOB, XapaKTepU3yIOIlas  ITalbl
dopMupoBaHUA KOMOETeHIWH 1Mo Jjuciuiuivbe «'MapaBnuka» MOPOBOAUTCA B
¢dopMe TeKyIeit 1 MPOMEXKYTOUHOM aTTeCTaIMH.

KonTpons Texyluel ycneBaeMocTH 00ydalomuxes — TeKyIas aTTeCTalus —
IPOBOAUTCSI B XOJE CeMecIpa C IeNbi0 OIpefeeHHUs YPOBHA YCBOCHHA
Oo0yJaloIUMHCS 3HaHWM; QopMEpoOBaHMA y HHX YMEHHH M  HAaBHIKOB;
CBOEBPCMEHHOTO BBIABIEHUS TpenofaBaTeleM HENOCTAaTKOB B IIOArOTOBKE
o0OyualoImMxcs W MNPHHATAS HEOOXOIMMBIX Mep 10 e KOPPEeKTHPOBKe;
COBEPLICHCTBOBAHMIO METOMUKH 0O0ydeHus; opraHu3anuu yueOHOM paboTel U
OKazaHus 00yJarOMUMCs UHIMBUTYabHON IIOMOILH.

K KOHTpOMIO TeKyIell ycreBaeMOCTH OTHOCATCS IpOBEPKa 3HAHUM, YMEHHH
H HaBBIKOB 00y4aIOIIUXCsL:

* Ha 3aHATHAX (OTBETHl HAa KOHTPOJBHEIE BOMPOCH JaGopaTOpHOH paGoTHI
HJIH TIPAKTHYECKOr0 3aHITHSA);

» @0 pesyipTaraM oTyeTa O0yJaoluXci B XOHe HHIAMBHAYAIbHOMN
KOHCYJIBTAITMK IIPerojaBaTels, IPOBOAUMOM B Yachkl CaMOIOATOTOBKH, IIO
HMEIOLIMCS 3aJ0JIKEHHOCTSM.
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KOHTpOJIb 3a BBIMOJHEHHEM O0yJaronuMUcs Kaxoro BHAa paboT MOXKET
OCVIIECTBIATHECH DNO3TAIIHO H CJIYXHT OCHOBaHHCM JIA HpeI[BapHTeHBHDﬁ
QTTeCTALUH 110 JUCIHIIIHHE, 1

IIpomexyToyHas aTTecTalls IO JWCHUINIMHE IIPOBOLUTCH C LEJBIO
BBIABJICHHS COOTBETCTBUA YPOBHA TEOPETUUYECKUX 3HAHUHN, NMPAaKTHUISCKUX YMEHHH
¥ HaBBIKOB II0 JUCHHIIIHHE TpebosanuaM OI'OC 1o HampaBI¢HUIO TIOATOTOBKY B
(hopMe DK3aMeHa.

OK3aMeH MPOBOTUTCA TIOCIe 3aBePIISHIS H3YUeHHs NUCIHIUIMHE B o0beMe
paboueit yueOHOM mporpammsel. DopMa npoBeleHHs SK3aMeHa OIPENeNeTCs
Kadenpoit (ycTHBIM — mo OGumeram, aubo ImyTeMm coOecenoBgHHS 110 BOIIPOCAM;
HCchMeHHas pafoTa, TecTupoBanue U Ap.). OIeHKa o pesyibraTaM SK3aMeHa —
COTIIMYHO» «XOPOILO» «YAOBIECTBOPUTENLHO» U «HE YAOBISTBOPUTEIRHOY, |

Bce BHOBI TEKYLICI'O KOHTPOJA OCYIISCTEIAIOTCA HE | IPAKTHYCCKUX H
1ab0paTOPHEIX 3aHATHIX.

Kaxxpas ¢opmMa KOHTPOJIS 0 AUCIUIUIMHE BKIIOYAET B ¢e0s TeOpeTHIESCKIE
BOITPOCHI, ITO3BOJISIONIME OUEHUTh YPOBEHb OCBOSHMA O0YHalODIMMUCSH 3HAHWH, U
NPaKTUYeCKHE 3a/IaHus, BBISBISIOUME CTENeHs CHOPMHPOBAHHOCTH YMEHHI. K
HaBBIKOE.

IIpotie 1y paolieHIBaHHAKOMIIETSHITHH, 00y Jal0IIX CAOCHOBAHAHACIS YOI
XCTaHapTax:

1. TlepuoauIHOCTEIPOBEICHUAONECHKY (HA KAXIOM 3aHSITHH ).

2. MHOrocTyneH4aToCcTh:OLeHKa(KaKIperogapareeM, TaKHoO y Jar0 LIMHUCS
TPYIIE JMCaMOOIIeHKao0 yualoierocs, 00y K IeHepe3y b TaTOBHKOMITTIEKCAMEPIIO
YCTPaHEHHIOHETOCTATKOB,

3. EMMHCTBOMCITONB3Y CMORTEXHOIOI M IIABCEX00 yHarOIIMXCA, BEIIOTHEHHE
YCJ'IOBHﬁCOHOCTaBI/IMOCTI/IPGSYJIBT&TOBOHGHI/IB&HI/IH.

4. ColiroaeHrenocne A0BaTeNIbHOCTUTPOBEASHISIOL e HKH, TPE Ly CMOTPEHO, 4T
Opa3BHTHEKOMIETCHIMIU A TIIOBO3PACTAHUIONXY POBHEHCIOKHOCTH, A0 IEHOUHEIEC
PeICTRa HaKaXKIOMITANIEYYUTHBAIOT 3TO BO3PACTAHHE.

KparkasxapakTepuCTUKAIPOLECAY PLIPCATU3A MU TCKY LIETOKOHTPOIIAHTIPOME
KYTOUHOMATTECTALIMHUIIO
JUCLHIITHHENIAOIIEHKHKOMITE TEHITUHO0 yUaIOMUXCATIPEACTABII¢HA B TAONHIE:

Na Hammenosanne Kparkas xapakTepHUcTHKa IpOneIyphl [lpencTasnexue
n'n CLEHOYHOTO ONECHMBAHMSA KOMUETEHIMH OLEHOYHOTO
CpencTEa cpenctea B hoHne

| Oruer 1o | YCTHEIH OLIPOC 110 KOHTPOJIBHEM BolrpocaM | TeMaTHKa
naGopaTopHBEIM | IpoROmMTCA B KoHue saboparopHoro | maGopaTopHerx pabor
paboTam 3apaTus B Tedenue S5...10 mmu. Ompoc | 1 BapHUaHTE

MOXET IIPOBOAUTECS NUO0 MHANBHAYAIBHO, | KOHTPONBHEIX
Ao ¥ noarpyris 00y YaUHXCL. BOMIPOCOB.

2 OTuer 1o | YCTHEIH OpocC IO KOHTPOIBHEIM BomrpocaM | Temaruka
UPaKTHISCKIM IPOBOOMTCS B KOHIE IIPAKTHYECKOroO | IPaKTHYECKHX
3aHATHAM sapaTaa B redenue 10,..20 muH. Omnpoc | 3aHATHH H BapHAHTB

MOKET [IPOBOAUTHCS JIB00 HHAMBHAYANBHO, | KOHTPOJIBHEIX
nubo y 38eHa 00y JaIoNIEXCH. BOITPOCOR.

3 Ox3aMeH IlpopoguTes B 3amanHBld Cpok, cornacHo | Kommmext
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rpapuky  yuebHoro mpomecca. Ilpu
BBICTABICHHH OICHOK YYHTBEIBACTCH
YPOBEeHE MPHOOPETEHHBIX KOMITETEHIHHA
obyuaromerocs. KOMIIOHEHT  «3HATHY
OIICHHBACTCA TEOPETHUCCKAME BONPOCAMHE
1o COACPAKAHUIO JVCIUTIIHHE,
KOMIIOHEHTBl (YMETb» H «BIAJCTB» -
NPaKTHKO-OPHEHTAPOBAHHEIMH 38 IaHHAMH.
AynuTopHOE BpeMsl, OTBEUEHHOE CTYISHTY
Ha NOATOTOBKY — 60 MHH.

BOIIPOCOB K SK3aMeEH
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PaGouas  mporpamMma  cocTaBleHa ~Ha  OCHOBAaHHH(ENEPAIHHOTO

TOCYJApCTBEHHOTO 00pAa30BaTENFHOTO CTaHxapTa Beiciero ofpazosanus (OI'OC
BO).

Pabouyro nporpamMmy paspaboTai:
Houent kabenpel  «CelbCKOXO3AMCTBEHHBIE MAIIMHEL | 1 MeXaHW3aIus

{n’ ”J{'b}

PaccmoTpena um omobpeHa Ha 3acefaHudl Kadeaphl «CelbCKOX03sHCTBEHHEIE
MAalIVHBI ¥ MEXAHH3AIHA FKHBOTHOBOACTBAN K /5% cecejpenn 20 /gr., mpoTOKOT No g

3aBenyromuii kadempoii

KaH[. TeXH. HayK, npoheccop A.M. ITerpos %/
(noonuce)
COI''TACOBAHO:
Ilpencenarens MeToIM4eCKOH KoMUCCHH (DaKyIpTeTa ;
KaHJl. TeXH. HayK, AoueHT A.Il. beruenun
(nodnucey)

Pyxosomutens OIIOIT BO
Kana, TexH. Hayk, noueut O.C. Bonoapko

' /fn;{}nuﬂb]

Haganpuux YMY :;5,,-;/
KaH[, TexH, HayK, noueHT C.B. KpacHos | /A 2”?{{
/noonuce)
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